Distribution and immunocytochemical characterization of dorsal root ganglion neurons innervating the lumbar intervertebral disc in rats: a review.
Previously, it was believed that the lumbar intervertebral disc was innervated segmentally by dorsal root ganglion (DRG) neurons via the sinuvertebral nerves. Recently, it was demonstrated using retrograde tracing methods that the lower disc (L5-L6) is innervated predominantly by upper (L1 and L2) DRG neurons via the sympathetic trunks. Furthermore, we investigated the expression of various pain-related molecules such as calcitonin gene-related peptide (CGRP), isolectin B4 (IB4), P2X(3) receptor and vanniloid receptor 1 (VR1) in DRG neurons innervating the disc using a combination of immunostaining with the retrograde tracing method. This review outlines the distribution and immunocytochemical characterization of DRG neurons innervating the disc. Small nociceptive DRG neurons are classified into nerve growth factor (NGF)-dependent neurons and glial cell line-derived neurotrophic factor (GDNF)-dependent neurons and they can be distinguished by their reactivity for CGRP and IB4, respectively. We found that about half of the neurons innervating the disc were CGRP-immunoreactive (-ir), whilst, only 0.6% of the DRG neurons were IB4-positive, thereby indicating that NGF-dependent neurons are the main subpopulation which transmits and modulates nociceptive information from the disc. In addition, we also demonstrated P2X(3)- and VR1-immunoreactivity in DRG neurons innervating the disc and noted that they were mainly localized in NGF-dependent neurons. It is well known that NGF has sensitizing effects on DRG neurons, with a recent study demonstratng the presence of NGF in the painful intervertebral disc. Therefore, it is suggested that NGF is involved in the generation of discogenic low back pain.